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TECHNIQUES FOR DECODING AND 
RECONSTRUCTING MEDIA OBJECTS FROM 

A STILL VISUAL REPRESENTATION 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

The following applications are incorporated by reference, 
as if set forth in full in this document, for all purposes: 

U.S. patent application Ser. No. 10/954,069 filed Sep. 28, 
2004 and entitled METHOD FOR ENCODING MEDIA 
OBJECTS TOASTILL VISUAL REPRESENTATION, filed 
concurrently with the present application; and 

U.S. patent application Ser. No. 10/952,606 filed Sep. 28, 
2004 and entitled INTERACTIVE DESIGN PROCESS FOR 
CREATING STAND-ALONE VISUAL REPRESENTA 
TIONS FOR MEDIA OBJECTS, filed concurrently with the 
present application. 

BACKGROUND OF THE INVENTION 

The present invention generally relates to decoding and 
more particularly to methods and apparatus for constructing 
an output media object based on a visual representation, the 
visual representation constructed from an input media object. 

With the rapid growth of computers, an increasing amount 
of information is being stored in the form of electronic (or 
digital) documents. These electronic documents include mul 
timedia documents that store multimedia information. The 
term “multimedia information' is used to refer to information 
that may comprise information of one or more types. The one 
or more types may be in some integrated form. For example, 
multimedia information may include a combination of text 
information, graphics information, animation information, 
Sound (audio) information, video information, and the like. 
Multimedia information is also used to refer to information 
comprising one or more media objects where the one or more 
media objects include information of different types. For 
example, media objects included in multimedia information 
may comprise text information, graphics information, anima 
tion information, Sound (audio) information, video informa 
tion, and the like. An example of media object may be a video 
that includes time variant information. For example, the video 
may include a sequence of key frames over a period of time. 

Typically, the media object is stored in electronic storage. 
The media object may then be accessed from the electronic 
storage when a user wants to play the multimedia information 
included in the media object. Storing the media object in 
electronic storage is sometimes not convenient. For example, 
a device allowing access to the electronic storage may not be 
available. Also, the electronic storage device may not be 
portable and thus cannot be easily moved. Accordingly, 
access to a media object stored on an electronic storage device 
may not always be possible. Thus, the places a user may play 
the media object may be restricted. For example, the user may 
be restricted to only playing a media object on his/her desktop 
computer because the media object is stored on the comput 
er's hard drive. 
A popular display medium is paper. For example, photos 

are often displayed on paper because of its high resolution, 
ease of handling, portability, and no power consumption. One 
attempt at representing multimedia information on paper is 
printing the multimedia information in flipbooks. Flipbooks 
include a different piece of multimedia information that is 
printed on Successive pieces of paper. Thus, when the user 
flips through the papers, the multimedia information appears 
as if it is being played back. 
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Flipbooks include many disadvantages. For example, a 

large amount of paper is used for the construction of these 
books. Additionally, flipping through a flipbook may also 
make the multimedia information hard to understand. Fur 
ther, a flipbook is designed to only represent graphical mul 
timedia information. Thus, information, Such as audio, can 
not be represented in a flipbook. 

Accordingly, improved techniques for representing multi 
media information are desired. 

BRIEF SUMMARY OF THE INVENTION 

The present invention generally relates to techniques for 
creating an output media object based on a first visual repre 
sentation and a second visual representation. In one embodi 
ment, a first visual representation is received. The first visual 
representation is generated based on first information deter 
mined from an input media object. A second visual represen 
tation is also received. The second visual representation is 
generated based on second information determined from the 
input media object. An output media object is then created 
based on the first visual representation and a second visual 
representation. The output media object may then be output 
ted or played on a device. 

In one embodiment, a method for creating media objects is 
provided. The method comprises: receiving a first visual rep 
resentation; receiving a second visual representation; and 
creating an output media object based on the first visual 
representation and the second visual representation, wherein 
the first visual representation is generated based on first infor 
mation from an input media object, wherein the second visual 
representation is generated based on second information from 
the input media object. 

In another embodiment, a method for creating media 
objects is provided. The method comprises: receiving a visual 
representation, the visual representation comprising at least 
one still image; and creating an output media object based on 
the visual representation, the output media object comprising 
time variant information, wherein the visual representation is 
generated based on information from an input media object, 
the information including time variant information. 
A further understanding of the nature and the advantages of 

the inventions disclosed herein may be realized by reference 
of the remaining portions of the specification and the attached 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 depicts a system for encoding an input media object 
according to one embodiment of the present invention. 

FIG. 2 depicts a simplified flowchart of a method for cre 
ating a visual representation according to one embodiment of 
the present invention. 

FIG.3 depicts a system for outputting a visual representa 
tion on a medium according to one embodiment of the present 
invention. 

FIG. 4 depicts a simplified flowchart of an encoding pro 
cess according to one embodiment of the present invention. 

FIG. 5 depicts a simplified flowchart of a method for gen 
erating first and second visual representations according to 
one embodiment of the present invention. 

FIG. 6 depicts various layouts for a first visual representa 
tion and second visual representation according to one 
embodiment of the present invention. 

FIG. 7 depicts a system for creating an output media object 
according to one embodiment of the present invention. 



US 7,725,825 B2 
3 

FIG. 8 depicts a simplified flowchart of a method for cre 
ating an output media object according to one embodiment of 
the present invention. 

FIG.9 depicts a simplified block diagram of a system for 
creating an output media object according to one embodiment 
of the present invention. 

FIG. 10 depicts a simplified flowchart for decoding and 
creating an output media object according to one embodiment 
of the present invention. 

FIG. 11 depicts a simplified flowchart of a method for 
determining first and second visual representations found on 
a medium according to one embodiment of the present inven 
tion. 

FIG. 12 depicts the rendering of a printed key frame with 
motion encoded in a bar code as an output media object 
according to one embodiment of the present invention. 

FIG. 13 depicts an example of a greeting card that may be 
used to generate an output media object according to one 
embodiment of the present invention. 

FIG. 14 depicts inputs and outputs of an encoder and 
decoder in an example of a chroma keying application 
according to one embodiment of the present invention. 

FIG. 15 depicts inputs and outputs of an encoder and 
decoder for creating an output media object that includes 
audio information according to one embodiment of the 
present invention. 

FIG. 16 depicts inputs and outputs for an encoder and 
decoder for constructing music audio according to one 
embodiment of the present invention. 

FIG. 17 depicts a synthetic coding application according to 
one embodiment of the present invention. 

FIG. 18 depicts a system for determining a visual repre 
sentation for an input media object according to one embodi 
ment of the presentation invention. 

FIG. 19 depicts a simplified block diagram of a design 
system according to one embodiment of the present inven 
tion. 

FIG. 20 depicts a simplified flowchart of a method for 
performing a design process according to one embodiment of 
the present invention. 

FIG. 21 depicts a simplified flowchart of a method for 
performing an interactive design process according to one 
embodiment of the present invention. 

FIG. 22 is a simplified block diagram of data processing 
system that may be used to perform processing according to 
an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Embodiments of the present invention provide methods 
and apparatus for encoding an input media object into first 
and second visual representations. The first and second visual 
representations may then be decoded to construct an output 
media object. Also, an interactive design process for deter 
mining the first and second visual representations is provided. 
The above will now be described in the sections: Encoding, 
Decoding, and Interactive Design Process. 
Encoding 

FIG. 1 depicts a system 100 for encoding an input media 
object according to one embodiment of the present invention. 
As shown, encoder 102 receives an input media object and 
outputs a first visual representation 104 based on first infor 
mation and a second visual representation 106 based on sec 
ond information. 

Although first and second information are described, it 
should be understood that any number of different sets infor 
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4 
mation may be determined. As will be described below, a first 
visual representation 104 is determined from the first infor 
mation and a second visual representation 106 is determined 
from the second information. It should be recognized that any 
number of visual representations may be determined from 
any amount of information determined from an input media 
object. For example, multiple visual representations may be 
created based on just the first information, a visual represen 
tation may be created based on first, second, ..., N informa 
tion, etc. 
A media object includes any time variant information. 

Time variant information may be information that differs with 
the passage of time. For example, time variant information 
may include multimedia information. The multimedia infor 
mation may include video, image, audio, text, graphics, ani 
mation information, etc. In one example, a media object may 
include a video sequence that may be frame-based or arbi 
trarily shaped video, audio, animations, graphics, etc. A per 
son of skill in the art will appreciate other examples of media 
objects. 

Encoder 102 may be any device configured to determine 
first and second information from the input media object. 
Although first and second information is described, it should 
be understood that any number of information may be deter 
mined. For example, third information may be determined 
and used to create a visual representation as described below. 
The In one embodiment, encoder 102 may use techniques 
included in an MPEG-4 encoder, flash encoder, MPEG-2 
encoder, speech-to-text converter, etc. 

In one embodiment, the first information may include any 
information determined from the input media object. The first 
information may serve as a reference. The reference may be 
information in which second information can be applied to 
create an output media object. For example, the first informa 
tion may be image-based reference information. The image 
based reference information may be a bits for a static image 
determined from the input media object. For example, the 
image-based reference information may be one or more key 
frames extracted from the input media object. Also, the first 
information may be text information determined from audio 
information. 

In one embodiment, the first information may be deter 
mined by selecting a key frame or key frames from the media 
object. For example, the key frame is selected as the first 
frame in a motion video animation, or selected Such that the 
second information that needs to be encoded for animation 
(e.g., motion vectors or prediction errors) is minimized. 
The second information may be any information deter 

mined from the input media object. For example, the second 
information may be information that may be applied to the 
first information to create an output media object. For 
example, the second information may be motion information, 
Such as binary or side channel information. The second infor 
mation may be information that may be used to construct an 
output media object using the first information. For example, 
the motion information may be used to manipulate the image 
based reference information. 

In one embodiment, the second information may include a 
bit stream that may be similar to any standard-based or pro 
prietary-coded bit stream (MPEG-4, flash windows media, 
etc.). The second information may include information on 
how to register a key frame (its resolution, printed size, color 
histogram, background color, chroma key color, etc.), motion 
vectors, prediction errors, side information, decoderinforma 
tion (e.g., information describing how to decode the bit 
streams), descriptors (e.g., MPEG-7 or other proprietary 
descriptors), audio, hyperlinks, etc. 
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A first visual representation 104 is determined based on the 
first information. For example, if the first information is a key 
frame, the key frame may be used as first visual representation 
104. Also, if the first information is in a format that may need 
further encoding to generate a visual representation, further 
encoding is performed. For example, if the first information is 
in a JPEG format, the information may be encoded into a 
visual representation. Also, information may be added to the 
first information. For example, markers that may be used to 
locate first visual representation 104 may be added. 

Second visual representation 106 is determined based on 
the second information. Second visual representation 106 
may be determined such that the second information is 
encoded into a compact form. For example, the second infor 
mation may be encoded into a machine-readable form, Such 
as a barcode. Also, second visual representation 106 may be 
other visual representations, such as a vector diagram, or 
other visual representations that may be decoded into the 
second information. 

First and second visual representations 104 and 106 may be 
a static image when displayed or printed on a medium. 
Accordingly, time variant information from the input media 
object is encoded into a static image format. The static image 
may then be used to construct an output media object that 
includes time variant information, which will be described in 
more detail below. 

In one embodiment, an input media object may be a motion 
video or animation. The first information may be a key frame 
and second information may be manipulation information 
that may be used to manipulate the key frame. An example of 
a first visual representation 104 includes a key frame repre 
sentation determined from the first information. Second 
visual representation 106 may be a machine-readable com 
pact representation of the manipulation information, such as 
a bar code. 
The information in second visual representation 106 may 

then be used to manipulate first visual representation 104. For 
example, second visual representation 106 may be a bar code 
that includes encoded information that is used to determine 
any motion, animation, and/or prediction error information 
for the key frame. Additionally, the final resolution and tem 
poral sampling for an output media object may be encoded in 
second visual representation 106. 

In another embodiment, an input media object may be 
audio information. The first information may be audio infor 
mation for music notes and the second information may be 
information that is applied to the first information to create the 
output media object, Such as an indication of an instrument. 
An example of first visual representation 104 may be apicture 
of music notes recognized from the audio information. An 
example of second visual representation 106 may be a bar 
code. First visual representation 104 may be used to generate 
audio information. For example, the music notes may be 
captured using music notes recognition or optical character 
recognition (OCR). Information in the bar code may include, 
for example, which instruments should be used to play the 
audio information, the key to play the audio information, etc. 
Also, second visual representation 106 may be a picture of an 
instrument that should be used to play the music notes. First 
and second visual representations 104 and 106 may then be 
used to construct an output media object that includes audio 
information for the music notes. 

In yet another embodiment, an input media object may be 
a video or animation of an object. The first information may 
be information for a wire frame of the object. The second 
information may be face animation parameters that can be 
applied to the wire frame to construct an output media object. 
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6 
First visual representation 104 may be a 3-D wire frame of an 
image. Second visual representation 106 may be a bar code 
that includes encoded face animation parameters. First visual 
representation 104 may be an integrated texture map, which is 
a special image that looks like someone's skin that has been 
peeled off and laid out flat. Thus, animation information 
decoded from the bar code may be used to animate the 3-D 
wire frame into a talking head. Thus, first and second visual 
representations 104 and 106 may then be used to construct a 
media object of a talking head. 

In another embodiment, an input media object may be an 
animated video. The first information may be an image of an 
object segmented from a key frame of the animated video. 
The second information may be information to apply to the 
image of the object, such as background information, addi 
tional animation information, text. First visual representation 
104 may be an image of the object. Second visual represen 
tation 106 may be a bar code representation that includes 
encoded background information, additional animation 
information, text, etc. First and second visual representations 
104 and 106 may then be used to construct an output media 
object. 
A person skilled in the art will recognize other examples of 

visual representations that can be generated. Also, other 
examples will be described in more detail below. 

FIG. 2 depicts a simplified flowchart 200 of a method for 
creating a visual representation according to one embodiment 
of the present invention. In step 202, an input media object is 
received at encoder 102. Although one media object is 
described as being received, it should be understood that 
encoder102 may receive any number of media objects. In one 
embodiment, information identifying the input media object 
may be received. For example, a storage location or identifier 
for the media object is specified by a user. The media object 
may then be retrieved and received at encoder 102. 

In step 204, first and second information are determined 
from the input media object. The input media object may be 
analyzed to determine first information. For example, as 
described above, a reference frame may be determined from 
the media object. As described above, the second information 
may be information that may be used to manipulate the first 
information. 

In step 206, first visual representation 104 is created based 
on the first information and second visual representation 106 
is created based on the second information. It should also be 
understood that any number of visual representations may be 
created. For example, any number of visual representations 
may be created from the first information and any number of 
visual representations may be created from the second infor 
mation. Also, a single visual representation may be created 
from both the first and second information. 

In step 208, first and second visual representations 104 and 
106 are outputted on a medium. In one embodiment, output 
ting may be printing, storing, etc. For example, first and 
second visual representations 104 and 106 may be printed on 
a paper medium. First visual representation 104 may be 
printed in a first position on the paper medium and second 
visual representation 106 may be printed in a second position 
on the paper medium. Additionally, in another embodiment, 
first and second visual representations 104 and 106 may be 
stored on an electronic medium. For example, first and second 
visual representations 104 and 106 may be stored as a JPEG 
image. A person skilled in the art should appreciate other 
mediums that may be able to include the visual representa 
tions. 

First and second visual representations 104 and 106 can be 
used to construct an output media object. The output media 
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object may be substantially similar to the input media object 
that is received in step 202. The output media object may not 
be exactly the same as the input media object received in step 
202 because of some information loss, but may be substan 
tially similar. For example, the number of bits that are used to 
display or print a key frame may be less in the output media 
object than the input media object because information was 
lost during the encoding and decoding process. Also, some 
information may be added to the output medium object. For 
example, the input media object received in step 202 may 
include audio and video, but the output media object con 
structed from the visual representation may include audio, 
Video and text information. The process of generating an 
output media object will be described in more detail below. 

In one embodiment, additional information may be stored 
on a storage device. The additional information may be used 
to construct the output media object. For example, informa 
tion may be decoded from first and second visual representa 
tions 104 and 106. This information may be sufficient to 
construct an output media object. However, if the additional 
information can be accessed from the storage device, it may 
be used to construct the output media object. For example, the 
additional information may include resolution information, 
text, motion vectors, or any other information that can be 
applied to first visual representation 104 to create an output 
media object. The additional information may be information 
that is not necessary to create an output media object to may 
improve the quality. For example, the additional information 
may be used to increase the resolution of the output media 
object. 

FIG. 3 depicts a system 300 for outputting a visual repre 
sentation on a medium according to one embodiment of the 
present invention. As shown, system 300 includes encoder 
102, a first visual representation 104, a second visual repre 
sentation 106, an output device 306, and a medium 308. 
As shown, an input media object309 is received at encoder 

102. In one embodiment, input media object 309 is a video 
that is taken using a video camera 311. The video may be 
downloaded from video camera 311 to encoder 102 in one 
embodiment. As shown, the video includes three key frames 
of video 310-1-310-3. 

Encoder102 is configured to generate first visual represen 
tation 104 and second visual representation 106 based on 
information in media object 309. For example, encoder 102 
may determine the first information as information from a key 
frame image. For example, the first information may be infor 
mation from first key frame 310-1. 
The second information may be motion information deter 

mined from media object 309. The motion information may 
be used to manipulate the first information determined from 
first key frame 310-1. 

In one embodiment, first visual representation 104 is cre 
ated based on the first information. For example, first visual 
representation 104 may be an image of key frame 310-1. This 
may be used as a reference frame. 

Second visual representation 106 may be one or more bar 
code images. A bar code image may include encoded motion 
information that may be used to manipulate the reference key 
frame image of first visual representation 104. 

First visual representation 104 and second visual represen 
tation 106 may then be sent to an output device 306. In one 
embodiment, output device 306 includes a printer. The printer 
is configured to print first visual representation 104 and sec 
ond visual representation 106 on a medium 308, such as 
paper. It should be understood that other output devices 306 
may be used. For example, output device 306 may be a com 
puting device, a copier, etc. that is configured to generate a 
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8 
JPEG or other electronic image from first visual representa 
tion 104 and second visual representation 106. 

First visual representation 104 is positioned in a first posi 
tion and second visual representation 106 is positioned in a 
second position on medium 308. Although they are posi 
tioned as shown, it should be recognized that they may be 
positioned in other positions. For example, different sections 
of a second visual representation 302 may be positioned 
around the corners offirst visual representation 104. Different 
ways of positioning first and second visual representations 
104 and 106 will be described below. 

In addition to first and second visual representations 104 
and 106, additional information 312 may be outputted on 
medium 308. As shown, additional information includes a 
picture 313 and text 314. Additional information 312 may be 
determined from media object 309. Also, in another embodi 
ment, additional information 312 may not be determined 
from media object309 but may be added from another source. 
For example, an input may be received indicating that a birth 
day card should be generated with first and second visual 
representations 104 and 106. A birthday card template may 
then be used that includes additional information 312 where 
first visual representation 104 and second visual representa 
tion 106 are added to the template. 

FIG. 4 depicts a simplified flowchart of an encoding pro 
cess according to one embodiment of the present invention. 
As shown, in step 402, a representation of an input media 
object is determined where it can be decomposed into two 
parts: first information and second information. In one 
embodiment, the first information may be image-based ref 
erence information and the second information may be binary 
side information. The binary side information may be infor 
mation that is required to construct an output media object 
using the image-based reference information. 

In one embodiment, the first information includes image 
based reference information. The image-based reference 
information can be used to construct a visual representation 
and thus further encoding may not be needed. The first infor 
mation may be sent to a printing step as described in step 406. 
The second information, however, may be binary side infor 
mation and may require a second encoding step. 

In step 404, the second information is encoded into a print 
able and machine-readable format. For example, second 
information may be binary information that may be better 
represented in a printable form as a bar code. Also, the binary 
information may be represented as other visual representa 
tions, such as vector diagrams, numerical characters, etc. In 
one embodiment, an encoder 102 that may be used in step 404 
includes a bar code encoder. 
The output of step 404 is a printable and machine-readable 

format of the second information. A bar code may then be 
created from the second information. In one embodiment, the 
bar code is used because it may be represented in a compact 
form visually. The bar code may be read by a bar code reader 
and converted into the binary side information. 

In step 406, a first visual representation 104 based on the 
first information and a second visual representation 106 based 
on the second information are printed. Although printing is 
described, it will be understood that other methods of output 
ting the visual representations may be used; for example, a 
JPEG image or PDF document of the visual representations 
may be generated. 

FIG. 5 depicts a simplified flowchart 500 of a method for 
generating first and second visual representations 104 and 
106 according to one embodiment of the present invention. 
FIG. 5 shows an encoding process where the input media 
object composed is a frame-based video. The video compres 
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sion described is motion pictures expert group-4 (MPEG-4); 
however, it should be understood that other encoding pro 
cesses may be used, such as MPEG-2, or any other frame 
based encoding process. 

In step 502, a video clip is received, and MPEG-4 encoding 
with one reference frame is performed to generate an 
MPEG-4 bit stream. The MPEG-4 encoding may encode the 
video clip into an MPEG-4 bit stream. In addition, a reference 
frame may be determined from the video clip. The reference 
frame may be determined by different methods. For example, 
the reference frame may be selected by a user. The user may 
view the video or select a frame of video that should be used 
as the reference frame. Also, the first frame of the video may 
be used. Further, the reference frame may be selected such 
that the amount of second information that needs to be 
encoded (e.g., motion vectors, prediction errors, etc.) is mini 
mized. For example, a reference frame may be selected that 
requires minimal motion to be added to it in order to create an 
output media object. The selection method may depend on the 
encoding motion being used (e.g., MPEG-2, flash, etc.). 
The encoding outputs an MPEG-4 bit stream and informa 

tion for a reference frame. The information for the reference 
frame is then sent to a buffer 504 for later processing. The 
information for the reference frame may be the first informa 
tion as described above. 

In step 506, bits that represent the reference frame are 
extracted from the MPEG-4 bit stream. The bits representing 
the reference frame are then discarded in step 508. The 
MPEG-4 bit stream without the bits representing the refer 
ence frame will herein be referred as the “MPEG-4 bit 
stream. The MPEG-4 bit stream may represent the second 
information described above. The reference frame bits are 
discarded because they will be decoded from the visual rep 
resentation of the reference frame and thus are not needed in 
the MPEG-4 bit stream. 

In step 510, the number of bits (N) of the MPEG-4 bit 
stream is determined. In step 512, it is determined if N is less 
than or equal to a number of bits. The number of bits may be 
any number of bits and may be adjusted. For example, the 
number of bits may be equal to BBITS+HBITS. 
BBITS is the desirable number of bits that should be in a 

visual representation of the MPEG-4bit stream. The number 
of bits in a visual representation may be limited based how 
much information a second visual representation 106 should 
include. For example, the number of bits in a visual represen 
tation corresponds to the size of the visual representation. 
Thus, the more bits in a visual representation, the larger the 
visual representation. Depending on the desired size of the 
visual representation, BBITS may be adjusted accordingly. 
HBITS is the number of bits required for a header. Aheader 

includes information that is specific to an application. For 
example, the header may be a unique identifier that is recog 
nized by a decoder. It should be recognized that the header 
may not be included in the MPEG-4 bit stream. 

If N is not less than BBITS+HBITS, the process reiterates 
to step 514, where the encoder settings are modified. The 
encoder settings may be modified in order to adjust the num 
ber of bits found in the MPEG-4bit stream. In order to adjust 
the number of bits, a different reference frame may be deter 
mined. For example, the reference frame may chosen Such 
that it includes more information and thus less bits in 
MPEG-4 bit stream may be required. If more information is 
included in the information for the reference frame, then more 
bits for the reference frame are extracted and discarded from 
the MPEG-4 bit stream in step 506. The process then reiter 
ates step 502, where the process described above is performed 
aga1n. 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

10 
If N is less than or equal to the number of BBITS+HBITS, 

the process proceeds to step 516, where the header and the 
MPEG-4 bit stream are encoded into a visual representation. 
In one embodiment, a header and MPEG-4 bit stream may 
be encoded into a bar code representation. Thus, the output of 
step 516 is a visual representation of the header and MPEG-4 
bit stream. For example, a bar code image is outputted. A 
reference frame image of the reference frame information is 
also outputted from buffer 504. Accordingly, the reference 
frame image and bar code image is outputted. 

Although MPEG-4 encoding is described, it will be under 
stood that other encoding processes may be used. For 
example, many different encoding schemes and compression 
algorithms may be employed for reducing the number of bits 
for representing the motion/animation of a key frame. If a 
Source is natural video. Such as television or home video 
content, a video encoding scheme is optimized for Such con 
tent may be MPEG-2, MPEG-4, windows media, and 
MPEG-4 Advanced Video Coding (AVC). These formats may 
yield fewer bits and may also be more efficiently represented 
in a bar-code format depending on the media object pro 
cessed. If a media object is computer graphics, such as greet 
ing cards and animations, then encoding schemes that use 
MPEG-4 BIFS and flash may yield more efficient represen 
tations of first visual representation 104 and second visual 
representation 106. Moreover, depending on the content, 
mesh coding, object- and model-based coding, and wavelet 
based coding techniques may also be used to generate first 
and second visual representations 104 and 106. 

FIG. 6 depicts various layouts for a first visual representa 
tion 104 and second visual representation 106 according to 
one embodiment of the present invention. As shown in FIG. 
6A, markers 600 have been placed at various positions of first 
visual representation 104. In one embodiment, markers 600 
are placed at one or more corners of first visual representation 
104. 

Using markers 600, a decoder may locate first visual rep 
resentation 104. For example, a medium 308 may be scanned 
and the boundaries of first visual representation 104 may be 
located using markers 600. As shown, three markers 600 are 
placed at the corners of first visual representation 104. If it is 
assumed that the edges first visual representation 312 are 
connected at 90° angles from each other, then these markers 
can be used to locate the boundaries of first visual represen 
tation. For example, a square or rectangular area that may be 
formed using the three markers 600 is the area that includes 
first visual representation 104. 

Also, by placing markers 600 at the corners of a printed first 
visual representation 104, spatial distortions in a captured 
image. Such as skew and rotation, may be corrected based on 
markers 600. For example, if a paper medium is scanned by a 
scanner, the image scanner may be skewed to one side. Using 
markers 600, the skew of first visual representation 104 may 
be straightened if it is assumed the boundaries of first visual 
representation 300 form 90° angles with each other. 

Also, markers 602 for second visual representation 106 
may denote the boundaries of second visual representation 
106. The markers 602 may be used to determine second visual 
representations 304 as described above. As shown, second 
visual representation 106 may be separated in sections 304-1, 
304-2, and 304-3. Each section 304 may include markers 602. 
Accordingly, each section may be determined individually. 
Then, when each section 304 is decoded, the decoded infor 
mation may be used in constructing an output media object 
with first visual representation 104. 

In FIG. 6B, a chroma key color that borders first visual 
representation 104 may be outputted on medium 308. For 



US 7,725,825 B2 
11 

example, the decoder may determine that first and second 
visual representations 104 and 106 are bordered by the 
chroma key color. Medium 308 is segmented and first visual 
representation 104 may be determined based on the fact that 
it is a rectangular shape with certain dimensions. Also, second 
visual representation 106 may be determined based on its 
shape and dimensions. 

Also, first visual representation 104 may be determined by 
encoding a chroma key color into second visual representa 
tion 106. A bar code reader may recognize second visual 
representation 106. The chroma key color may be determined 
from information decoded from the bar code. A decoder can 
then locate the image on medium 302 by determining images 
Surrounded by the chroma key color. Spatial distortions may 
be corrected after segmentation if it is assumed that first 
visual representation 104 is rectangular in shape. For 
example, if the image determined is not rectangular in shape, 
the distortion may be corrected by converting the image to a 
rectangular shape. 

In FIG. 6C, sections of second visual representation 106 
may be positioned at certain positions such that first visual 
representation 104 may be located. For example, different 
sections of second visual representation 106 may be posi 
tioned at corners (e.g., three of four corners) of first visual 
representation 104. A decoder may use the sections of second 
visual representation 106 to locate first visual representation 
104. For example, the sections may denote a rectangular 
shape that borders first visual representation 104. 

Also, information on the relationship between the sections 
of second visual representation 106 and first visual represen 
tation 104 may be encoded in second visual representation 
106. Accordingly, the exact location of first visual represen 
tation 104 may be computed based on the encoded informa 
tion in second visual representation 106. For example, certain 
coordinates of first visual representation 104 may be encoded 
into second visual representation 106. 

Also, color correction of key frames can be achieved by 
encoding some color information about first visual represen 
tation 104 (such as average color or color histogram) in sec 
ond visual representation 106 and this information may be 
used to correct the color of first visual representation 104. 
Decoding 

FIG. 7 depicts a system 700 creating an output media 
object according to one embodiment of the present invention. 
As shown, the decoder 702 receives a first visual representa 
tion 104 and a second visual representation 106 and outputs 
an output media object. Although first visual representation 
104 and a second visual representation 106 are shown, it 
should be understood that any number of visual representa 
tions may be received by decoder 702. Also, any number of 
media objects may be outputted by decoder 702. 

First visual representation 104 and second visual represen 
tation 106 may be outputted on a medium, Such as a paper or 
electronic medium. In one embodiment, first visual represen 
tation 104 and second visual representation 106 are static 
images. 

First visual representation 104 is generated based on first 
information. For example, as discussed above, the first infor 
mation may be determined based on an input media object. In 
one embodiment, generation of first visual representation 104 
is described in the encoding section above. 

Second visual representation 106 is generated based on 
second information. For example, as described above, second 
information may be determined based on the input media 
object. In one embodiment, generation of second visual rep 
resentation 106 is described in the encoding section above. 
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In one embodiment, decoder 702 may be any decoder 

configured to decode visual representations to determine 
information. For example, decoder 702 may use techniques 
included in an MPEG-4 decoder, flash decoder, an MPEG-2 
decoder, text-to-speech converter, a bar code decoder, etc. It 
should be understood that any combination of these decoders 
may be used in decoder 702. 

Decoder 702 is configured to construct an output media 
object from first and second visual representations 104 and 
106. For example, first visual representation 104 may be a 
reference image that can be decoded into image-based refer 
ence information. Second visual representation 106 may be 
decoded in order to determine manipulation or motion infor 
mation for the image-based reference information. Using the 
manipulation information, the output media object is created 
in that the image-based reference information is manipulated 
over time using the manipulation information. 

Accordingly, first and second visual representations 104 
and 106 are received and an output media object is con 
structed by decoder 702. The output media object may be any 
object that includes time variant information, such as multi 
media information. For example, the output media object may 
include any combination of text information, graphics infor 
mation, animation information, Sound (audio) information, 
video information, and the like. 

FIG. 8 depicts a simplified flowchart 800 of a method for 
creating an output media object according to one embodiment 
of the present invention. In step 802, first and second visual 
representations 104 and 106 are received from a capture 
device. The capture device determines first visual represen 
tation 104 and second visual representation 106 from a 
medium 308. For example, the capture device is configured to 
locate first visual representation 104 and second visual rep 
resentation 104 on medium 308 and send it to decoder 702, 
which may be part of or separate from the capture device. 
Techniques for locating first and second visual representa 
tions 104 and 106 will be described below. 

In step 804, an output media object is created based on first 
visual representation 104 and second visual representation 
106. In one embodiment, first visual representation 104 may 
be decoded into image-based reference information. Manipu 
lation information decoded from second visual representation 
106 is then used to manipulate the image-based reference 
information to create the output media object. 

In step 806, the output media object created in step 804 is 
outputted. For example, the output media object may be out 
putted for display to a display device. Such as a cell phone, 
computer, personal and digital assistant (PDA), television, 
etc. Also, the output media object may be stored in a storage 
device. 

Accordingly, an output media object may be created from 
first visual representation 104 and second visual representa 
tion 106. In one embodiment, the output media object 
includes time variant information, such as multimedia infor 
mation. Thus, a static visual representation may be used to 
create an output media object that includes time variant infor 
mation. 
FIG.9 depicts a simplified block diagram of a system for 

creating an output media object according to one embodiment 
of the present invention. As shown, capture devices 902-1 and 
902-2 capture a first visual representation 104 and a second 
visual representation 106. Capture device 902-1 then sends 
first visual representation 104 to a first information decoder 
904 and capture device 902-2 sends second visual represen 
tation 106 to a second information decoder 906. Although 
separate capture devices 902-1 and 902-2 are shown, it should 
be understood that capture devices 902 may be the same 
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capture device or different capture devices. Also, decoder 702 
may be separate from or included in capture devices 902-1 
and 902-2. 

Second information decoder 906 is then configured to 
decode second visual representation 106 to determine second 
information that is encoded in second visual representation 
106. Second information decoder 906 is configured to receive 
second visual representation 106 from capture device 902-2. 
Second visual representation 106 is then analyzed and 
decoded. For example, second visual representation 106 may 
be a bar code that has second information encoded in it. The 
second information is then decoded from the bar code. The 
second information is then sent to first information decoder 
904 and a media object creator 908. 

First information decoder 904 is configured to determine 
first information that is encoded in first visual representation 
104. First information decoder 904 receives first visual rep 
resentation 104 from capture device 902-1 and the second 
information from second information decoder 906. For 
example, first information decoder 904 may determine 
image-based reference information based on first visual rep 
resentation 104 and information found in the second infor 
mation received from second information decoder 906. In one 
embodiment, first visual representation 104 may be an image 
of a key frame. The second information may then be used to 
adjust features of the image. For example, second visual 
representation 106 may be cropped, Scaled, deskewed, etc. 

Media object creator 908 is configured to create an output 
media object. Media object creator 908 receives the first 
information and the second information. The second infor 
mation is applied to the first information in order to create an 
output media object. For example, manipulation information 
may be applied to the image-based reference information in 
order to create the output media object. For example, a full 
motion video clip may be created using bits from the first and 
second information. The output media object is then output 
ted by decoder 702. 

The output media object may then be played by an output 
device. For example, a video may be played by a computing 
device. Such as a cell phone, computer, etc. Also, the output 
media object may be stored in storage for later playing. 

In one embodiment, the output media object is created by 
decoder 702 without accessing a server or any other storage 
device. Accordingly, the output media object is created using 
information decoded from first and second visual representa 
tions 104 and 106 that are found on a medium, such as a paper 
medium. Thus, a static image may be used to create an output 
media object without requiring any additional information. 

Although the output media object may be created without 
additional information received from sources other than first 
and second visual representations 104 and 106, it should be 
understood that additional information may be used in creat 
ing an output media object. For example, information stored 
in a storage device may be used. The information may be 
obtained from the storage device over a network, if possible. 
For example, decoder 702 may attempt to access additional 
information from the storage device. If it is not possible, the 
output media object may be created from the first and second 
visual representations 104 and 106. If it is possible to access 
addition information, the additional information may be 
accessed and used to construct the output media object. 

In one embodiment, information in first or second visual 
representation 104 or 106 may be used to determine if addi 
tional information should be used and/or the location of the 
information. A URL may be encoded in second visual repre 
sentation 100, for example. The additional information may 
be accessed and used to improve the construction of the media 
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14 
object. For example, the resolution may be improved using 
the additional information. Also, captions, titles, graphics, 
etc., may be added to the output media object using the 
additional information. 

FIG. 10 depicts a simplified flowchart 1000 for decoding 
and creating an output media object according to one embodi 
ment of the present invention. In one embodiment, the output 
media object includes a frame-based video. 

In step 1002, a bar code image (e.g., the second visual 
representation) is decoded. The bar code may be decoded 
using methods well known in the art. The decoded bar code 
image yields a header and an MPEG-4 bit stream in one 
embodiment. Aheader includes information that is specific to 
an application. For example, the header includes a unique 
identifier. The identifier may be used to determine informa 
tion about the barcode image. For example, the header may 
describe what kind of information was encoded (e.g., audio 
with MP3 compression, video with MPEG-4 compression). 
The decoder may have the header information to determine an 
application to use for generating the media object. An 
MPEG-4 bit stream includes a bit stream that is based on an 
MPEG-4 format. The MPEG-4 bit stream, in one embodi 
ment, does not include bits for a reference frame representa 
tion, which is described below. Although a MPEG-4 format is 
described, it should be understood that any format may be 
used, such as MPEG-2, flash, etc. 

In step 1004, it is determined if a valid header is received 
from step 1002. For example, the header may identify which 
application to use. If the application is not supported, then the 
header may be deemed invalid. If a valid header is not 
received, then, in step 1006, the decoding process is termi 
nated. If a valid header is received, the process proceeds to 
step 1008, where MPEG-4 bit stream headers are decoded. 
The MPEG-4 bit stream headers may include resolution 
information, quantization parameters, etc. 

In step 1010, a reference frame image (e.g., a first visual 
representation) is received and a reference frame representa 
tion is determined. In determining a reference frame repre 
sentation, in one embodiment, a key frame is extracted from 
the reference frame image and is cropped, scaled, de-skewed, 
etc. to obtain the reference frame representation. Resolution 
information that may be used to generate a reference frame 
representation may be determined from the MPEG-4 bit 
stream. The resolution information may be used to crop, 
scale, de-skew, etc. the reference frame image. 

In step 1012, MPEG-4 based decoding is then performed. 
In one embodiment, an MPEG-4-based decoder is imple 
mented based on an MPEG-4 specification. The reference 
frame representation is received at an MPEG-4-based 
decoder along with the MPEG-4 bit stream. One difference 
from the MPEG-4 specification is that the MPEG-4-based 
decoder is configured to decode an MPEG-4 bit stream that 
does not include bits from the reference frame representation. 
Rather, the bits from the reference frame representation are 
combined with the decoded MPEG-4 bit stream. The com 
bination creates a frame-based video. The MPEG-4-based 
decoder then outputs the created frame-based video. 
The video clip may then be played by an output device. For 

example, a video may be played by a computing device. Such 
as a cellphone, computer, etc. Also, the output media object 
may be stored in storage for later playing. 

FIG.11 depicts a simplified flowchart 1100 of a method for 
determining first and second visual representations 104 and 
106 on a medium 308 according to one embodiment of the 
present invention. In step 1102, an image of a medium 308 is 
captured by a capture device. The capture device may include 
any devices capable of capturing an image. Such as a cell 
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phone, PDA, Scanner, printer, copier, camera, etc. In one 
embodiment, the image may be captured by a scanner. For 
example, a paper medium308 may be scanned by a scanner or 
captured by a digital camera. Also, an image being displayed 
from an electronic image such as a PDF, JPEG, etc., image file 
may be captured. For example, a picture of a device display 
ing first visual representation 104 and second visual repre 
sentation 106 may be taken. Also, an electronic image file 
may be captured without physically scanning a medium. For 
example, an electronic image file may be received by the 
capture device. A person skilled in the art should appreciate 
other methods of capturing first and second visual represen 
tations 104 and 106. 

In step 1104, first visual representation 104 and second 
visual representation 106 are located on the image of medium 
308. For example, markers may have been placed at certain 
positions on medium 308. Such as at one or more corners of 
first visual representation 104 and second visual representa 
tion 106. These markers may be located by the capture device 
and used to determine the location of second visual represen 
tation 106 or first visual representation 104. In addition, sec 
ond visual representation 106 may be found at positions 
around the borders of first visual representation 104 and used 
to locate first visual representation 104. Also, information in 
the second visual representation 106 may be used to deter 
mine a location of a first visual representation. 

Dimensions may be also used to determine first and second 
visual representations 104 and 106. For example, a capture 
device may know the approximate dimensions for first and 
second visual representations 104 and 106. A chroma key 
background may be included where the borders of images 
may be determined. The dimensions of the images may then 
be analyzed to determine which images fit the dimensions 
specified for first and second visual representations 104 and 
106. 

In step 1106, the located first and second visual represen 
tations 104 and 106 are sent to a decoder 702. 

Examples of output media objects that may be constructed 
will now be described. FIG. 12 depicts the rendering of a 
printed key frame with motion encoded in a bar code as an 
output media object according to one embodiment of the 
present invention. As shown, an image 1201 of paper medium 
1202 may be captured by a device 1204. For example, device 
1204 may take a photograph of medium 1202. In one embodi 
ment, device 1204 may be a cellular phone; however, it should 
be recognized that devices 1204 may be any other devices 
capable of capturing an image of paper medium 1202. 

First visual representation 1206 and a second visual repre 
sentation 1208 are outputted on medium 1202. For example, 
first visual representation 1206 and a second visual represen 
tation 1208 may be printed on a paper medium 1202 or stored 
in an electronic storage medium 1202. Additional informa 
tion 1210 is outputted on medium 1202. Additional informa 
tion 1210 includes text and a picture for a card. 

Capture device 1204 is configured to determine first visual 
representation 1206 and second visual representation 1208 
from image 1201 of medium 1202. First visual representation 
1206 and second visual representation 1208 may be located 
on medium 1202 using processes described above. First 
visual representation 1206 and second visual representation 
1208 are then sent to decoder 1212. 
A decoder 1212 may be included in device 1204. Decoder 

1212 receives a key frame and bar code image and generates 
an output media object using the key frame and bar code 
image. In one embodiment, the bar code includes motion 
information that is applied to the key frame in order to con 
struct a full motion video clip. 
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The output media object is then outputted on a display 1214 

of device 1204. As shown, display 1214 includes an interface 
that is configured to play the output media object. The output 
media object includes time variant information that is dis 
played over time on display 1214. For example, a video clip is 
played back on device 1204. 

FIG. 13 depicts an example of a greeting card that may be 
used to generate an output media object according to one 
embodiment of the present invention. As shown, a greeting 
card is displayed on a medium 1302. In one embodiment, 
medium 1302 may be paper, electronic, etc. For example, the 
greeting card may be a paper card or an electronic card. 
A first visual representation 1304 and a second visual rep 

resentation 1306 are shown on medium 1302. First visual 
representation 1304 and second visual representation 1306 
may be located on medium 1302 using processes described 
above. They may then be decoded into an output media 
object. In one embodiment, first visual representation 1304 
may be a key frame and second visual representation 1306 
may be a bar code. Second visual representation 1304 may be 
decoded into second information that includes manipulation 
information, Such as global motion vectors, text messages, 
fonts, motion information, etc. The manipulation information 
may be used to manipulate the key frame to generate an 
output media object. 
An interface 1308 may be used to play back the output 

media object. For example, a video includes an image that is 
included in first visual representation 1304 and over time, 
additional information is applied to the image. For example, 
text information of “Hope you have tons of fun today . . . 
Happy Birthday!” and moving balloons are included in the 
video. 

FIG. 14 depicts inputs and outputs of a decoder 702 and 
encoder 102 in an example of a chroma keying application 
according to one embodiment of the present invention. Media 
objects 1402 may be received at encoder 102. Media objects 
1402 include an image of a scene 1403 with a person’s facial 
image 1405 segmented from the scene. 

Encoder 102 is configured to generate a first visual repre 
sentation 1404 and a second visual representation 1406. First 
visual representation 1404 may be the person’s facial image 
1405, and information from scene 1403 may be encoded in 
second visual representation 1406. The information from the 
scene may be background information, additional informa 
tion, text, etc. First visual representation 1404 and second 
visual representation 1406 are then outputted on a medium 
1408. For example, first visual representation 1404 and sec 
ond visual representation 1406 may be printed on a paper 
medium 1408 or stored on an electronic storage medium 
1406. 

First visual representation 1404 and second visual repre 
sentation 1406 may be located by a capture device. For 
example, first and second visual representations 1404 and 
1406 may be determined by separating images that are bor 
dered by the background color. First visual representation 
1404 and second visual representation 1406 may be separated 
by a background color on medium 1406. The capture device 
may then be configured to recognize second visual represen 
tation 106. Information in second visual representation 106 
may include the background color. The capture device then 
segments first visual representation 102 from the background 
color. 
A decoder 702 receives first visual representation 1404 and 

second visual representation 1406 and is configured to gen 
erate an output media object. The information encoded in 
second visual representation 1406 may then be used with first 
visual representation 1404 to generate a reference image. 
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Other information decoded from second visual representation 
1406 may then be used to add additional animation, text, etc., 
to the reference image. 

FIG. 15 depicts inputs and outputs of an encoder 102 and 
decoder 702 for creating an output media object that includes 
audio information according to one embodiment of the 
present invention. An input media object 1502 may be audio 
information that is encoded by an encoder 102 into a first 
visual representation 1504 and a second visual representation 
1506. The audio information may be a standard or proprietary 
audio format, such as MPEG. In one embodiment, encoder 
102 converts the audio to text using a speech-to-text con 
Verter. 

Also, parameters for the audio information may be 
encoded as a second visual representation 1506. For example, 
the parameters may be used to enhance the performance of a 
synthesizer at a decoder 702. Additionally, some text infor 
mation from input media object 1502 may be encoded in 
second visual representation 1506. 
As shown, first visual representation 1504 and second 

visual representation 1506 are outputted on a medium 1508, 
Such as being printed on a paper medium. In a decoding 
process, an image of medium 1508 is captured and visual 
representation 1504 and second visual representation 1506 
are determined from medium 1508. 

Decoder 702 receives first visual representation 1504 and 
second visual representation 1506 and generates an output 
media object. In one embodiment, the text in first visual 
representation 1504 is recognized using OCR and synthesiz 
ers convert the text to audio information speech. The audio 
information may be constructed using additional parameters 
encoded in second visual representation 1506. For example, 
the pitch of the audio, speed, etc. may be adjusted using the 
parameters. Accordingly, a speech may be regenerated using 
visual representations 1504 and 1506 found on medium 1508. 

FIG. 16 depicts inputs and outputs for an encoder 102 and 
decoder 702 for constructing music audio according to one 
embodiment of the present invention. In one embodiment, an 
input media object 1602 in form of music audio is received at 
encoder102. Encoder102 creates a first visual representation 
1604 and a second visual representation 1606 from input 
media object 1602. In one embodiment, first visual represen 
tation 1604 includes music notes that correspond to the music 
audio being played in media object 1602. Second visual rep 
resentation 1606 may be a bar code that includes which 
instruments play the notes found in first visual representation 
1604. In addition, other parameters that may be used to play 
the notes found in first visual representation 1604 may be 
encoded in second visual representation 1606. Such as a pitch, 
a key, etc. As shown, first visual representation 1604 and 
second visual representation 1606 are outputted on a medium 
1608, Such as being printed a paper medium. 

In a decoding process, first visual representation 1604 and 
second visual representation 1606 are then determined from 
medium 1608. In one embodiment, the music notes found in 
first visual representation 1604 are recognized using OCR. 
Decoded information from second visual representation 1606 
is then used to construct audio for the music notes. For 
example, a synthesizer constructs music audio using an 
instrument specified by parameters decoded from second 
visual representation 1606. An output media object 1604 
includes music audio of the instrument playing the music 
notes recognized. 

FIG. 17 depicts a synthetic coding application according to 
one embodiment of the present invention. As shown, a media 
object 1702 that includes a talking head is received at an 
encoder102. Encoder102 creates a first visual representation 
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1704 and a second visual representation 1706 based on infor 
mation in input media object 1702. In one embodiment, the 
human talking head is encoded using texture mapping of the 
image of the head onto a 3-D wire frame. The integrated 
texture map, which is a special image that looks like a per 
son's skin has beenpealed off and laid flat, can be used as first 
visual representation 1704. Additionally, other information, 
Such as face animation parameters, may be encoded in second 
visual representation 1706. First visual representation 1704 
and second visual representation 1706 may then be included 
on a medium 1708. Such as being printed on a paper medium. 

In a decoding process, first visual representation 1704 and 
second visual representation 1706 may then be determined 
from medium 1708. Decoder 702 receives first visual repre 
sentation 1704 and second visual representation 1706 and 
outputs an output media object 1710. For example, output 
media object 1710 may include a talking face. 

Other applications that may be performed by embodiments 
of the present invention may include a multifunction product 
(MFP) application, such as an application found on a multi 
function copier. In one embodiment, a sheet of paper is 
scanned on an MFP and playback animation/video is enabled 
without accessing a server or any storage. Also, a sheet of 
paper may be scanned on an MFP and the rendered video may 
be copied to e.g., an MPEG, AVI, or other electronic medium 
(e.g., CD). Additionally, a sheet of paper may be scanned on 
an MFP and an output media object may be created with more 
or less key frames than an input media object that was used to 
create a first visual representation and a second visual repre 
sentation. 
A motion printer may also be enabled. A printer that is 

capable of receiving video as input, determining a first visual 
representation and a second visual representation, and print 
ing a first visual representation and a second visual represen 
tation may be used. For example, the printer may take a video 
as input, determine a reference frame and manipulation infor 
mation for the animation of the key frames, convert the 
manipulation information to a bar code representation, and 
then print the reference frame and bar code on paper. The 
reference frame and bar code may then be used by a decoder 
to create an output media object. 

Product animations/videos may also be enabled. Simple 
animations/videos can be printed on product boxes, cans, etc. 
For example, the product boxes, cans, may include a first 
visual representation and a second visual representation. The 
first and second visual representations may be used to create 
an output media object. The output media object may be an 
animation/video that can illustrate how the product should be 
used or indicate if a prize is won. 
A video album may also be enabled. A printed album may 

include a first visual representation and a second visual rep 
resentation of an input media object. For example, a printed 
object may include a reference image and manipulation infor 
mation that can be used to generate Small video clips. Then, a 
user may use the video album to generate Small video clips 
instead of viewing static pictures. 

In another embodiment, a photo booth application may be 
enabled. For example, a photo booth may be able to take a 
Video and print a visual representation that includes a first 
visual representation and a second visual representation on a 
medium as described above. An output media object may then 
be created from the visual representation. 

In another embodiment, a key frame rendering application 
may be provided. A key frame representation may be printed 
on a medium, Such as paper, with or without a second visual 
representation. Accordingly, photo booths may output static 
images that may be used to create video clips. A key frame 
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representation may include multiple key frames. The key 
frame may represent a key frame of Successive frames in a 
motion video. When the key frame representation is captured, 
a decoder can extract, resample, and render the key frames 
like a motion video in an output media object. Also, if a 
second visual representation is included, information 
included in second visual representation 106 may be used to 
adjust a final resolution or a temporal sampling rate of the key 
frames. 

In another embodiment, Scalable messages can be pro 
vided. For example, second information may be determined 
from an input media object. Part of the second information 
may be printed on a medium in the form of a second visual 
representation and part of the second information may be 
accessible from a server or a storage device. During decoding, 
if a server or storage device is not available, the second 
information decoded from second visual representation 106 
obtained from the medium may be used. If additional infor 
mation is available from storage or a server, that information 
may be used to enhance a rendering of an output media object. 

Accordingly, embodiments of the present invention use a 
first visual representation and a second visual representation 
to construct an output media object. Thus, information may 
be outputted on a medium, Such as a paper medium, and used 
to construct the output media object. Accordingly, items, such 
as video cards, video albums, etc., may be printed on paper, 
stored electronically, etc., and provided to another person. A 
user may then construct an output media object using visual 
representations on the items. This offers the advantage of 
increasing the value of a traditional medium, Such as paper. 
For example, a paper card with a message is known. However, 
if a paper medium can be used to construct an output media 
object, value may be added to the paper medium. Also, 
because the output media object is constructed from informa 
tion outputted on a paper medium, the medium may be por 
table and transported easily. For example, it may not be prac 
tical to give a compact disk or electronic storage device 
including an output media object to a user. However, a piece 
of paper that includes a visual representation that may be used 
to generate a media object may be easily given to a user. 
Interactive Design Process 

FIG. 18 depicts a system 1800 for determining a visual 
representation for an input media object according to one 
embodiment of the presentation invention. As shown system 
1800 includes an input media object 310, a design system 
1804, a medium 308, and a client 1808. 

Design system 1804 includes encoder 102, decoder 702, 
and a user interface 1810. User interface 1810 may be any 
graphical user interface. User interface 1810 may display 
output from encoder 102 and/or decoder 104 on client 1808 
for a user to view. 

Client 1808 may be any computing device configured to 
display user interface 1810. A user may determine if the 
output is acceptable or unacceptable and send user input from 
client 1808 to design system 1804 indicating as such. Also, it 
should be understood that determining whether the output is 
acceptable or unacceptable may be performed automatically. 
For example, thresholds for variables, such as resolution, 
size, etc., may be used to determine if the output is acceptable 
or unacceptable. The output may be acceptable if changes do 
not need to be made to the output and unacceptable if changes 
to the output are desired. 

In one embodiment, encoder102 is configured to generate 
first and second visual representations 104 and 106 as 
described above. User interface 1810 is then configured to 
display first and second visual representations 104 and 106 on 
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client 1808. A user may then view first and second visual 
representations 104 and 106 and send user input indicating 
whether they are acceptable or unacceptable. 

In one embodiment, decoder 702 may also create an output 
media object from the visual representation as described 
above. User interface 1810 is then configured to display the 
output media object on client 1808. A user may view the 
output media object and send user input indicating whether 
the output media object is acceptable. 

If either first visual representation 104, second visual rep 
resentation 106, and/or the output media object are not 
acceptable, design system 1804 is configured to generate 
different first visual representation 104, a different second 
visual representation 106, and/or a different output media 
object. This process continues until an indication that first 
visual representation 104, second visual representation 106, 
and the output media object are acceptable. 

FIG. 19 depicts a simplified block diagram of a design 
system 1804 according to one embodiment of the present 
invention. Encoder 102 is configured to receive an input 
media object and output a first visual representation 104 and 
a second visual representation 106. 

Encoder 102 determines first and second visual represen 
tations 104 and 106 based on a set of encoding parameters. 
The encoding parameters may include a number of reference 
frames, a size of a barcode, duration of a video, etc. In one 
embodiment, encoder102 simulates an encoding process for 
an encoder. For example, using different encoding param 
eters, different encoders may be simulated, such as MPEG-4, 
MPEG-2, flash, etc. encoders. Accordingly, the process of 
generating first and second visual representations 104 and 
106 as described above is simulated by encoder102. First and 
second visual representations 104 and 106 are then sent to 
buffer 1902, decoder 702, and user interface 1810. 

Buffer 1902 may be any storage medium capable of storing 
first and second visual representations 104 and 106. Buffer 
1902 is used to buffer first and second visual representations 
104 and 106 while it is determined if they are acceptable. 
They may be outputted if they are acceptable. If first and 
second visual representations 104 and 106 are not acceptable, 
they may be cleared from buffer 1902. 

In order to create the output media object, decoder 702 
receives first and second visual representations 104 and 106 
and is configured to construct the output media object based 
on first and second visual representations 104 and 106. In one 
embodiment, decoder 702 is configured to simulate a device 
that constructs an output media object. For example, decoder 
702 may use a set of decoding parameters that are used to 
construct the output media object. For example, different 
devices, such as cellular phones, computers, PDAs, etc., may 
construct an output media object differently. The resolution, 
size of the media object, etc., may be different depending on 
the device being used. Accordingly, the decoding parameters 
simulate a kind of device that may be used to generate an 
output media object. Decoder 702 then sends the output 
media object to user interface 1810 and buffer 1902. 
The interactive design process may start after the encoding 

stage and/or the decoding stage. If the process starts after the 
encoding stage, first and second visual representations 104 
and 106 may be displayed on user interface 1810 for a user to 
view. In this case, a user may be required to indicate if first and 
second visual representations 104 and 106 are acceptable or 
unacceptable. If they are, the process continues where an 
output media object is generated and displayed on interface 
1810. A user may then indicate whether or not the output 
media object is acceptable or not. 
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If first and second visual representations 104 and 106 are 
not acceptable, the process may reiterate and generate first 
and second visual representations 104 and 106 again without 
generating an output media object. Accordingly, an unneces 
sary step of creating an output media object from unaccept 
able first and second visual representations 104 and 106 may 
be avoided. 

In another embodiment, the design process may wait until 
an output media object is created from first and second visual 
representations 104 and 106. Then, first and second visual 
representations 104 and 106 and the output media object may 
be displayed on user interface 1810. A user may then decide 
if any of first and second visual representations 104 and 106 
and output media object are acceptable or unacceptable. 

User interface 1810 is thus configured to display first and 
second visual representations 104 and 106 and the output 
media object constructed based on first and second visual 
representations 104 and 106. An indication of whether first 
and second visual representations 104 and 106 and/or the 
output media object are acceptable may then be received from 
user interface 1810. The indication may indicate that any 
combination of the first visual representation 104, second 
visual representation 106 and the media objectare acceptable 
or unacceptable. 

If any one of first visual representation 104, second visual 
representation 106, and the media object are unacceptable, 
user interface 1810 communicates with encoder 102 and/or 
decoder 702 to perform the design process again. New encod 
ing parameters may be used in encoder 102 and/or new 
decoding parameters used by decoder 702 in the new design 
process. 
An indication of any parameters that may be changed and 

the values may be received from interface 1810. Also, system 
1804 may also determine different encoding and/or decoding 
parameters automatically. The above process is performed 
again with the new encoding parameters and/or new decoding 
parameters. A new first and second visual representations 104 
and 106 and/or output media object are then generated and 
outputted using interface 1810 as described above. If they are 
acceptable, the design process is finished. If they are not, then 
the process described above continues with new encoding 
parameters and/or new decoding parameters. 

If first and second visual representations 104 and 106 and 
the output media object are acceptable, user interface 1810 
communicates with buffer 1902 in order to output first and 
second visual representations 104 and 106. The design pro 
cess is then finished. 

FIG. 20 depicts a simplified flowchart 2000 of a method for 
performing a design process according to one embodiment of 
the present invention. As shown, encoder 102 receives an 
input media object and outputs first and second visual repre 
sentations 104 and 106 based on the input media object. 
Encoder 102 also sends a copy of first and second visual 
representations 104 and 106 to a buffer 1902. As will be 
described below, if first and second visual representations 104 
and 106 and an output media object constructed from first and 
second visual representations are acceptable, then first and 
second visual representations 104 and 106 may be outputted 
from buffer 1902. 

In step 2002, it is determined if first and second visual 
representations 104 and 106 are acceptable. In one embodi 
ment, first and second visual representations 104 and 106 may 
be displayed on user interface 1810. A user may then deter 
mine if they are acceptable. An input may then be received 
indicating whether first and second visual representations 104 
and 106 are acceptable or unacceptable. 
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In another embodiment, a process may automatically 

determine if first and second visual representations 104 and 
106 are acceptable or unacceptable. For example, parameters 
or thresholds may be set and used to determine if first and 
second visual representations 104 and 106 are acceptable. A 
threshold may indicate that a second visual representation 
106 should be of a certain size. For example, a threshold may 
indicate that a barcode should be no more than an inch in 
width. If the barcode in second visual representation 106 
exceeds this size, it may be automatically determined that 
second visual representation 106 is unacceptable. 

If first and second visual representations 104 and 106 are 
not acceptable, the process proceeds to step 2010 where the 
encoding process may begin again using new encoding 
parameters. The process of using new encoding parameters 
will be described in more detail below. 

If first and second visual representations 104 and 106 are 
acceptable, the process proceeds to a degradation simulator 
2004. Degradation simulator 2004 simulates noise and deg 
radations that may occur after first and second visual repre 
sentations 104 and 106 are outputted on a medium 308, such 
as when are printed on a paper medium 308. For example, 
noise and degradation may occur on an image after printing or 
scanning. This noise or degradation may affect the decoding 
process in that less bits may be decoded for first visual rep 
resentation 104 and second visual representation 106. It will 
be understood that degradation simulator 2004 may not be 
used in the process. For example, it may be determined that no 
noise or degradation may occur. 

Decoder 702 receives first and second visual representa 
tions 104 and 106 from degradation simulator 2004 and out 
puts an output media object that is constructed based on first 
and second visual representations 104 and 106. Decoder 702 
is configured to simulate a decoder that theoretically would 
output media object 308. 

In step 2006, the output media object is displayed on user 
interface 1810. A user may then view the output media object 
and determine if it is acceptable or unacceptable. 

In step 2008, input is received indicating whether the out 
put media object is acceptable. In determining if the output 
media object is acceptable, the user may view the output 
media object and determine if it is acceptable based on a 
number of factors, such as resolution, speed, duration, bit 
rate, etc. 

It should be understood that a process may also automati 
cally determine if the output media object is acceptable. For 
example, thresholds or parameters may be used to determine 
if the output media object is acceptable or unacceptable. If the 
resolution or a bit rate is below a certain threshold, then it may 
be determined that the output media object is unacceptable. In 
this case, the step of displaying the constructed output media 
object to a user may be skipped. 

If the output media object is acceptable, an indication that 
it is acceptable is sent to buffer 1902. Buffer 1902 then out 
puts first and second representation 104 and 106, which can 
then be outputted on a medium 308. 

If the media object is unacceptable, then the process of 
generating first and second visual representations 104 and 
106 and/or an output media object may be performed again. 
In step 2010, new encoding parameters may be determined. 
For example, parameters, such as duration, bit rate, barcode 
length for a second visual representation 106, etc., may be 
determined. These parameters may be received from a user or 
determined automatically. 

Also, in step 2012, new decoding parameters may be deter 
mined. For example, a set of decoding parameters that were 
used to simulate the decoding process may be changed. The 
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decoding parameters may be changed because a user may 
want to simulate a different decoding device. For example, a 
user may determine that the first decoded parameters were 
inappropriate for representing this media object. 

After the new encoding parameters are determined, they 
are applied to encoder 102. New first and second visual rep 
resentations 104 and 106 are generated from the input media 
object. Processing continues at step 2002 where it is deter 
mined if first and second visual representations 104 and 106 
are acceptable or unacceptable. A new output media object is 
generated and displayed to a user in step 2006. New decoding 
parameters may or may not used. For example, a user may 
adjust the encoding parameters to generate new first and 
second visual representations 104 and 106. Accordingly, a 
user may want to see how a new output media object created 
from the new first and second visual representations 104 and 
106 will look using the same decoding parameters. Also, a 
user may want to view the output media object created from 
first and second visual representations 104 and 106 as they 
would appear on a new decoder using new decoding param 
eters. 

In step 2008, it is determined if the output media object is 
acceptable or unacceptable. If first and second visual repre 
sentations 104 and 106 and the output media object are 
acceptable, the new first and second visual representations 
104 and 106 are outputted from buffer 1902, and if not, the 
process continues with new encoding parameters and/or 
decoding parameters as described above. 

FIG. 21 depicts a simplified flowchart 2100 of a method for 
performing an interactive design process according to one 
embodiment of the present invention. In step 2102, a video 
clip is received and MPEG-4 encoding with one reference 
frame of the video clip is performed. An MPEG-4 bit stream 
is produced in addition to a reference frame. Although 
MPEG-4 encoding is described, it will be understood that any 
other encoding formats may be used. For example, MPEG-2 
encoding may be used. The reference frame is then sent to a 
buffer 2104 for later data processing. 

In step 2106, bits from the MPEG-4 bit stream that repre 
sent the reference frame are extracted. The bits from the 
reference frame are extracted because a second visual repre 
sentation 104 should be generated without bits from the ref 
erence frame. The bit stream without the reference frame bits 
will be referred to as the “MPEG-4 bit stream. 

The MPEG-4 bit stream is processed in step 2108, where 
a number of bits, N, in the MPEG-4 bit stream and a header 
are determined. The header gives information specific to an 
application. For example, the header may include an identifier 
that is recognized by a decoding application. 

In step 2110, if the number of N bits is not less than or equal 
to BBITS+HBITS, then the process will reiterate for another 
encoding. BBITS is a desirable number of bits to be printed in 
second visual representation 106 and HBITS is the number of 
bits required for aheader. If the number of bits in the MPEG-4 
bit stream is greater than BBITS and HBITS, the second 
visual representation 106 may be larger than is desired 
because too many bits are encoded in it. 

In a step 2112, encoder settings are modified. For example, 
the duration of the video clip, quantization parameters, bit 
rate, frame rate, etc., are modified for an encoding process. 
The new parameters are then used in MPEG-4 encoding in 
step 2102. The process proceeds as described with respect to 
steps 2106,2108, and 2110 until the number of bits, N, in the 
MPEG-4 bit stream is less than BBITS+HBITS. 

In step 2114, if the number of bits in the MPEG-4 bit 
stream is less than BBITS+HBITS, a header and MPEG-4 
bit stream are encoded into a second visual representation 
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106, such as a barcode representation. Additionally, the ref 
erence frame image is received from buffer 2104. The bar 
code representation and reference frame image are then used 
to generate a first visual representation 104 and a second 
visual representation 106. First and second visual represen 
tations 104 and 106 are then sent to a buffer 2115. 

In step 2116, it is determined if first and second visual 
representations 104 and 106 are acceptable. If they are unac 
ceptable, the process proceeds back to step 2112, where new 
encoding settings may be determined. If the first and second 
visual representations are acceptable, a degradation simula 
tion is performed in step 2118. 
The degradation simulation is performed with first and 

second visual representations 104 and 106 and the degraded 
first and second visual representations 104 and 106 are out 
putted to MPEG-4 decoder 2120. The output of MPEG-4 
decoder 2120 is an output media object that is played back to 
a user in step 2122. 

It is determined if the output media object is acceptable or 
not in step 2124. For example, input from a user may be 
received indicating whether or not the output media object is 
acceptable or not. If it is acceptable, then the process proceeds 
where first and second visual representations 104 and 106 
stored in buffer 2115 are outputted. Accordingly, the design 
process is finished. 

If the output media object is not acceptable, the process 
proceeds to step 2112 where the encoding parameters may be 
changed. Also, in step 2124, new decoding parameters may 
be used in performing a new decoding process. The process 
then proceeds as described above with the new encoding 
and/or decoding parameters. 

Accordingly, embodiments of the present invention enable 
an interactive design process in which first and second visual 
representations and an output media object may be interac 
tively determined. For example, acceptable first or second 
visual representations and/or media objects may be deter 
mined by changing the parameters. Accordingly, a user may 
determine how he/she would like a constructed output media 
object from first and second visual representations to look. 
This process may use simulation where devices that include 
an encoder and/or a decoder may not need to be used. Rather, 
a simulation of an encoder and/or decoder with parameters set 
for a device may be used in the encoding/decoding process. 
Accordingly, parameters may be changed in order to view 
how an output media object and first and second visual rep 
resentations may look on the different devices. 
The design process can be used in a photo-booth like appli 

cation, where a user creates an input media object (for 
example a small video clip of the user Smiling and giving 
kisses) and then uses the interactive design process to obtain 
agreeting card, which includes the representation of the input 
media object. 

Another application can be an MFP (Multi Functional 
Printer) application, where the input media object is provided 
by a memory card. Such as an SD card, and the user interacts 
with the MFP to obtain a satisfactory printout of the media 
object. Other examples include users of desktop PCs who 
design greeting cards by Submitting video clips and would 
interact with a web browser design tool to allow them to 
modify the layout and final characteristics of the video greet 
ing card. A similar interaction could take place at a kiosk in a 
convenience store. 

Embodiments of the interactive design process provide 
many advantages. The generation of first and second visual 
representations and an output media object from the first and 
second visual representations may not a lossless process and 
many tradeoffs may be involved. For example, when repre 
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senting a video clip with this process, if a small second visual 
representation (e.g., barcode) is desired, then a duration of a 
Video clip may need to be very short. Also, depending on the 
media object type that is encoded, there may be many param 
eters that eventually affect how the final visual representation 
appears. Some of these parameters, such as quantization 
parameters, can be automatically adjusted based on the given 
constraints. However, adjusting some of the other parameters, 
such as the number of reference frames, size of the second 
visual representation (e.g., barcode), duration of video, is 
more subjective and may require user interaction. 

FIG. 22 is a simplified block diagram of data processing 
system 2200 that may be used to perform processing accord 
ing to an embodiment of the present invention. As shown in 
FIG. 22, data processing system 2200 includes at least one 
processor 2202, which communicates with a number of 
peripheral devices via a bus subsystem 2204. These periph 
eral devices may include a storage Subsystem 2206, compris 
ing a memory Subsystem 2208 and a file storage Subsystem 
2210, user interface input devices 2212, user interface output 
devices 2214, and a network interface subsystem 2216. The 
input and output devices allow user interaction with data 
processing system 2202. 

Network interface subsystem 2216 provides an interface to 
other computer systems, networks, and storage resources. 
The networks may include the Internet, a local area network 
(LAN), a wide area network (WAN), a wireless network, an 
intranet, a private network, a public network, a Switched 
network, or any other Suitable communication network. Net 
work interface subsystem 2216 serves as an interface for 
receiving data from other sources and for transmitting data to 
other sources from data processing system 2200. Embodi 
ments of network interface subsystem 2216 include an Eth 
ernet card, a modem (telephone, satellite, cable, ISDN, etc.), 
(asynchronous) digital subscriber line (DSL) units, and the 
like. 

User interface input devices 2212 may include a keyboard, 
pointing devices such as a mouse, trackball, touchpad, or 
graphics tablet, a scanner, a barcode scanner, a touchscreen 
incorporated into the display, audio input devices such as 
Voice recognition systems, microphones, and other types of 
input devices. In general, use of the term “input device' is 
intended to include all possible types of devices and ways to 
input information to data processing system 2200. 

User interface output devices 2214 may include a display 
Subsystem, a printer, a fax machine, or non-visual displays 
Such as audio output devices. The display Subsystem may be 
a cathode ray tube (CRT), a flat-panel device such as a liquid 
crystal display (LCD), or a projection device. In general, use 
of the term “output device' is intended to include all possible 
types of devices and ways to output information from data 
processing system 2200. 

Storage subsystem 2206 may be configured to store the 
basic programming and data constructs that provide the func 
tionality of the present invention. For example, according to 
an embodiment of the present invention, Software modules 
implementing the functionality of the present invention may 
be stored in storage subsystem 2206. These software modules 
may be executed by processor(s) 2202. Storage subsystem 
2206 may also provide a repository for storing data used in 
accordance with the present invention. Storage Subsystem 
2206 may comprise memory subsystem 2208 and file/disk 
storage subsystem 2210. 
Memory subsystem 2208 may include a number of memo 

ries including a main random access memory (RAM) 2218 
for storage of instructions and data during program execution 
and a read only memory (ROM) 2220 in which fixed instruc 
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tions are stored. File storage subsystem 2210 provides per 
sistent (non-volatile) storage for program and data files, and 
may include a hard disk drive, a floppy disk drive along with 
associated removable media, a Compact Disk Read Only 
Memory (CD-ROM) drive, an optical drive, removable media 
cartridges, and other like storage media. 
Bus subsystem 2204 provides a mechanism for letting the 

various components and Subsystems of data processing sys 
tem 2202 communicate with each other as intended. Although 
bus Subsystem 2204 is shown schematically as a single bus, 
alternative embodiments of the bus subsystem may utilize 
multiple busses. 

Data processing system 2200 can be of varying types 
including a personal computer, a portable computer, a work 
station, a network computer, a mainframe, a kiosk, or any 
other data processing system. Due to the ever-changing 
nature of computers and networks, the description of data 
processing system 2200 depicted in FIG. 22 is intended only 
as a specific example for purposes of illustrating the preferred 
embodiment of the computer system. Many other configura 
tions having more or fewer components than the system 
depicted in FIG.22 are possible. 
The present invention can be implemented in the form of 

control logic in Software or hardware or a combination of 
both. Based on the disclosure and teachings provided herein, 
a person of ordinary skill in the art will appreciate other ways 
and/or methods to implement the present invention. 
The above description is illustrative but not restrictive. 

Many variations of the invention will become apparent to 
those skilled in the art upon review of the disclosure. The 
scope of the invention should, therefore, be determined not 
with reference to the above description, but instead should be 
determined with reference to the pending claims along with 
their full scope or equivalents. 
What is claimed is: 
1. A method for creating media objects, the method com 

prising: 
receiving a first visual representation including reference 

information in the form of a non-encoded key frame; 
receiving a second visual representation, separate from the 

first visual representation, including manipulation infor 
mation operable to be applied to the reference informa 
tion to generate output media information, the second 
visual representation being in a compact machine-read 
able format, the output media information including at 
least one of audio and visual information; and 

creating an output media object based on the first visual 
representation and the second visual representation and 
containing the output media information, the output 
media object comprising time variant information, 

wherein the first visual representation is generated by ana 
lyzing an input media object to obtain reference infor 
mation representative of a portion of input media infor 
mation in the input media object, 

wherein the second visual representation is generated by 
analyzing the input media object to obtain manipulation 
information representative of a remainder of the input 
media information in the input media object based on the 
reference information, 

wherein applying the manipulation information to the ref 
erence information generates output media information 
that is Substantially similar to the input media informa 
tion of the input media object, and 

wherein the manipulation information of the second visual 
representation is unable to be used by itself to generate 
output media information that is Substantially similar to 
the input media information of the input media object. 
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2. The method of claim 1, further comprising displaying 
the created output media object. 

3. The method of claim 1, wherein the first visual repre 
sentation and second visual representation are found on a 
medium, further comprising: 

locating the first visual representation on the medium; and 
locating the second visual representation on the medium. 
4. The method of claim3, further comprising capturing the 

first visual representation and second visual representation 
from the medium. 

5. The method of claim 4, wherein capturing comprises an 
element selected from a group consisting of scanning the 
medium, taking a picture of the medium, and receiving an 
electronic copy of the medium. 

6. The method of claim 1, wherein the first and second 
visual representations are visually displayed on an element 
selected from a group consisting of a paper medium and an 
electronic medium. 

7. The method of claim 1, wherein the first and second 
visual representation are still images. 

8. The method of claim 1, wherein creating the output 
media object comprises adding additional information not 
found in the first and second visual representations to the 
created multimedia object. 

9. A method for creating media objects, the method com 
prising: 

receiving a visual representation, the visual representation 
comprising at least one still image, the visual represen 
tation including separate reference information and 
manipulation information operable to be applied to the 
reference information to generate output media informa 
tion, the output media information including at least one 
of audio and visual information, the reference informa 
tion being a non-encoded key frame and the manipula 
tion information being in a machine-readable format; 
and 

creating an output media object based on the visual repre 
sentation, the output media object comprising time vari 
ant information, 

wherein the visual representation is generated in part by 
analyzing an input media object to obtain the reference 
information representative of a portion of input media 
information in the input media object, 

wherein the visual representation is generated in part by 
analyzing the input media object to obtain the manipu 
lation information representative of a remainder of the 
input media information in the input media object based 
on the reference information, 

wherein creating the output media object includes applying 
the manipulation information to the reference informa 
tion to generate output media information that is Sub 
stantially similar to the input media information of the 
input media object, and 

wherein the manipulation information is unable to be used 
by itself to generate output media information that is 
Substantially similar to the input media information. 

10. The method of claim 9, further comprising displaying 
the created output media object. 

11. The method of claim 9, wherein the visual representa 
tion is visually displayed on an element selected from a group 
consisting of a paper medium and an electronic medium. 

12. The method of claim 11, further comprising capturing 
the visual representation from the medium. 

13. A computer program product stored on a computer 
readable medium for creating media objects, the computer 
program product comprising: 
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code for receiving a first visual representation including 

reference information in the form of a non-encoded key 
frame; 

code for receiving a second visual representation, separate 
from the first visual representation, including manipula 
tion information operable to be applied to the reference 
information to generate output media information, the 
second visual representation being in a machine-read 
able format, the output media information including at 
least one of audio and visual information; and 

code for creating an output media object based on the first 
visual representation and the second visual representa 
tion and containing the output media information, 

wherein the output media information comprises time vari 
ant information, 

wherein the first visual representation is generated by ana 
lyzing an input media object to obtain reference infor 
mation representative of a portion of input media infor 
mation in the input media object, 

wherein the second visual representation is generated by 
analyzing the input media object to obtain manipulation 
information representative of a remainder of the input 
media information in the input media object based on the 
reference information, and 

wherein applying the manipulation information to the ref 
erence information generates output media information 
that is Substantially similar to the input media informa 
tion of the input media object, and 

wherein the manipulation information is unable to be used 
by itself to generate output media information that is 
Substantially similar to the input media information. 

14. The computer program product of claim 13, further 
comprising code for displaying the created output media 
object. 

15. The computer program product of claim 13, wherein 
the first visual representation and second visual representa 
tion are found on a medium, further comprising: 

code for locating the first visual representation on the 
medium; and 

code for locating the second visual representation on the 
medium. 

16. The computer program product of claim 15, further 
comprising code for capturing the first visual representation 
and second visual representation from the medium. 

17. The computer program product of claim 13, wherein 
the first and second visual representations are visually dis 
played on an element selected from a group consisting of a 
paper medium and an electronic medium. 

18. The computer program product of claim 13, wherein 
the first and second visual representation are still images. 

19. A computer program product stored on a computer 
readable medium for creating media objects, the computer 
program product comprising: 

code for receiving a visual representation, the visual rep 
resentation comprising at least one still image, the visual 
representation including separate reference information 
and manipulation information operable to be applied to 
the reference information to generate output media 
information, the output media information including at 
least one of audio and visual information, the reference 
information being a non-encoded key frame and the 
manipulation information being in a machine-readable 
format; and 

code for creating an output media object based on the 
visual representation, the output media object compris 
ing time variant information, 
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wherein the visual representation is generated in part by 
analyzing an input media object to obtain the reference 
information representative of a portion of input media 
information in the input media object, 

wherein the visual representation is generated in part by 
analyzing the input media object to obtain the manipu 
lation information representative of a remainder of the 
input media information in the input media object based 
on the reference information, and 

wherein creating the output media object includes applying 
the manipulation information to the reference informa 
tion to generate output media information that is Sub 
stantially similar to the input media information of the 
input media object, and 

wherein the manipulation information is unable to be used 
by itself to generate output media information that is 
Substantially similar to the input media information. 

20. A data processing system for creating media objects, 
the data processing system including a memory configured to 
store a plurality of instructions adapted to direct the data 
processing system to perform a set of steps comprising: 

receiving a first visual representation including reference 
information in the form of a non-encoded key frame; 

receiving a second visual representation, separate from the 
first visual representation, including manipulation infor 
mation operable to be applied to the reference informa 
tion to generate output media information, the second 
visual representation being in a compact machine-read 
able format, the output media information including at 
least one of audio and visual information; and 

creating an output media object based on the first visual 
representation and the second visual representation and 
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containing the output media information, the output 
media object comprising time variant information, 

wherein the first visual representation is generated by ana 
lyzing an input media object to obtain reference infor 
mation representative of a portion of input media infor 
mation in the input media object, 

wherein the second visual representation is generated by 
analyzing the input media object to obtain manipulation 
information representative of a remainder of the input 
media information in the input media object based on the 
reference information, and 

wherein applying the manipulation information to the ref 
erence information generates output media information 
that is Substantially similar to the input media informa 
tion of the input media object, and 

wherein the manipulation information of the second visual 
representation is unable to be used by itself to generate 
output media information that is Substantially similar to 
the input media information of the input media object. 

21. The system of claim 20, further comprising displaying 
the created output media object. 

22. The system of claim 21, wherein displaying comprises 
playing the created output media object over time. 

23. The system of claim 20, wherein the first visual repre 
sentation and second visual representation are found on a 
medium, further comprising: 

locating the first visual representation on the medium; and 
locating the second visual representation on the medium. 
24. The system of claim 23, further comprising capturing 

the first visual representation and second visual representa 
tion from the medium. 
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